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Background: Diarrhea is known to be the major cause of mortality in children aged less than five years old.
Although mortality from diarrheal disease is decreasing globally, morbidity is not. The objectives of this study were
to determine the prevalence of diarrhea among under-fives and assess knowledge on causes of diarrhea among
adults in Mkuranga district Tanzania.
Methods: Interviews with heads of households and observations were the methods of data collection employed
by this study.
Results: The prevalence of diarrhea in children below the age of five years as reported by heads of households was
6.1% and most affected were children in age groups 12 – 17 and 18 – 23 months (11.6% and 15.8% respectively;
p – value 0.001). The rate of diarrhea incidence was 1 episode per 10 children per week. The mean duration of
diarrhea illness was 1.7 days. Most under-fives had diarrhea for one (38.1%) or two (24%) days. Respondents in the
4th least poor quintile were more likely to have comprehensive knowledge on causes of diarrhea compared to
respondents in the 1st poorest quintile. Male respondents were two times more likely to have comprehensive
knowledge than female respondents. Respondents with comprehensive knowledge on causes of diarrhea were
less likely to have poor hand-washing practice and more likely to have received water, hygiene and sanitation
education. Under-fives in age group 12 – 17 months and those from households with reported poor hand washing
practice were more likely to experience diarrhea episodes.
Conclusion: Although prevalence of diarrhea reported in this study is low, the one week incidence is moderately
high but less severe. Majority of household respondents had inadequate knowledge on causes of diarrhea and
poor hand-washing practice. There is a need to provide WASH education to improve their knowledge on causes of
diarrhea and hand washing practice.
Keywords: Diarrhea, Water, Hygiene, Sanitation* Correspondence: kmashoto@nimr.or.tz
National Institute for Medical Research, P.O. Box 9653, Dar es Salaam,
Tanzania
© 2014 Mashoto et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.
Mashoto et al. BMC Public Health 2014, 14:985 Page 2 of 8
http://www.biomedcentral.com/1471-2458/14/985Background
The incidence of diarrhea does not differ substantially
between regions, but incidence and case-fatality ratios
are much higher in low-income than in middle-income
and high-income countries. The most important causes
of death in children younger than 5 years are infectious
diseases, especially pneumonia, diarrhea, and malaria [1].
Globally, in 2010, there were 1.73 billion cases of diarrheal
disease and 2% of episodes progressed to severe disease
[2]. Of 7.6 million deaths in children younger than 5 years
in 2010, 64% (4.879 million) were attributable to infectious
causes and 10.5% were caused by diarrhea [3]. The highest
numbers of childhood deaths are in Sub-Saharan Africa
where 50% of deaths are from diarrhea [2]. Diarrhea
deaths in all children younger than 5 years decreased from
1.160 to 0.801 million, a 4% decrease in the mortality rate
per year during 2000 – 2010 periods [3]. Although child
mortality has been declining worldwide as a result of so-
cioeconomic development and implementation of child
survival interventions, the situation in Africa is still fright-
ening. The average child in developing countries experi-
ences three or more episodes of diarrheal disease each
year, accounting for up to 4 billion cases annually [1].
An estimated 884 million people worldwide lack access
to improved water sources [4]. Lack of access to safe
drinking water, together with inadequate sanitation and
hygiene, has been identified to be the main contributor to
diarrhea infection and deaths globally [5]. Where safe
water infrastructure is lacking, especially in rural areas of
developing countries, drinking contaminated water is an
important cause of diarrhea [6].
Lack of access to basic water supply and sanitation is a
major problem in both rural and urban Tanzania. Less
than half of the rural population in Tanzania has access
to safe drinking water [7] Access to clean and safe water
in rural areas has declined since 2001 – from 46% to
40% in rural areas between 2000/2001 and 2007 [8].
Diarrhea was the fourth contributor of outpatient visit
and the fifth cause of Mortality among children under
the age of five years in the year 2009 in Tanzania [9]. A
child gets about 5 episodes of diarrhea per year and the
most frequently affected regions in the country are
Shinyanga, Mara, Rukwa, Dodoma, Mbeya, Coast and
Kigoma [10]. Mkuranga was among the top ten districts
in Tanzania leading for diarrhea among under-five chil-
dren despite improvement in water, hygiene and sanitation
by AMREF since 2001. The most recently study on preva-
lence of diarrhea among under-five children was con-
ducted in semi-urban wards of Mkuranga district and
reported the prevalence of 32.7% [11]. However, there is
scarce information on the prevalence of diarrhea among
children under-five years, and information on knowledge
on causes of diarrhea among community members in
rural areas of Mkuranga district.Thus objectives of this study were to determine the
prevalence of diarrhea among under-fives and assess know-
ledge on causes of diarrhea among adults in Mkuranga
district Tanzania.
Methods
Study site and sampling procedures
Mkuranga district is located at eastern part of Coast re-
gion, Tanzania. It has a population of 222,921 distributed
in a total of 18 wards. Four wards are categorized as
semi-urban and hence were excluded from the sampling
frame. From a list of 14 rural wards in Mkuranga district,
two wards namely Nyamato and Panzuo were randomly
selected. Five villages were randomly selected from the list
of villages in each ward. Thus a total of 10 villages partici-
pated in the project. The selected villages from Nyamato
ward were: Nyatunduru, Mkiu, Mvuleni, Mkanoge, and
Kilimahewa Kusini. Villages selected from Panzuo ward
were: Kibuyuni, Mkruwili, Nyatanga, Mbulani and Kinzae.
Each village executive officer was asked to provide a list of
households with at least one child below the age of 5 years.
Using the list provided by village executive officer, 60
households from each village were randomly selected.
Study population and Sample size
A cross sectional study design was conducted between
August and October 2013. A total of 600 households
were selected for this study. Heads of households and
under-fives were the study population.
Data collection method and analysis
Interviews with heads of households and observations
were the methods of data collection employed by this
study.
One research assistant visited between 15 and 20 house-
holds and conducted interviews with heads of the house-
holds. In the event head of household was not present,
any member of household who aged 18 years or above
was interviewed. The data collection tools were pre-tested
in Kisarawe 2-weeks prior to the survey. The question-
naire was designed to capture respondents’ knowledge on
causes of diarrhea, water, hygiene and sanitation, and on
information on occurrence of episodes of diarrhea among
children below the age of five years.
Knowledge on causes of diarrhea was assessed by 7
items which had yes and no responses. The final score
was obtained by summing the items and then dichoto-
mized into less and comprehensive knowledge.
Water, hygiene and sanitation education score was
obtained by summation of 5 items that asked if the
respondent had or had not received education on con-
struction of improved latrine, environmental cleanliness,
treating drinking water, safe storage of drinking water
and avoiding water recontamination.
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hands. There were 9 items with yes and no responses. The
total hygiene score was obtained by summation of these 9
items and then dichotomized into satisfactory and unsatis-
factory hygiene.
Sanitation score was constructed by summation of
four main observations around the household. These in-
cluded presence or absence of feaces around the home-
stead, presence or absence of latrine, presence or
absence of utensil drying rack, and whether the latrine
and environmental cleanliness was satisfactory or not.
Presence was coded 1 and absence 2. Originally, latrine
and environmental cleanliness were scored in a 4 Likert
scale. Using a checklist, data collector scored 1 if latrine
and environmental cleanliness of the household and la-
trine was very satisfactory, and 4 if latrine and environ-
mental cleanliness very unsatisfactory. After summation
of latrine and environmental cleanliness, a dichotomized
variable was constructed. Then all items for sanitation
variable were summed and dichotomized into satisfactory
coded 1 and unsatisfactory coded 2. Respondent was
asked if the child (name of child) had diarrhea in the pre-
vious seven days. If yes respondent was asked how long
the diarrhea lasted (number of days with diarrhea). In
addition, respondent was asked on which day or days
the child had diarrhea. This question was asked just to
counter check the duration of the diarrhea. To get the in-
formation of number of episodes of diarrhea the child
had, respondent was asked how many times on (the day)
the child defecate loose/fluid stool? Same question was
asked if the child had diarrhea for more than one day.
Wealth index was assessed as an indicative of socio-
economic status according to a standard approach in
equity analysis [12]. Household assets such as house, toi-
let, land, radio, motorcycle, bicycle, car, phone, cow, pig,
goat, sheep, donkey, chicken and duck were recorded as
1 “available and functioning” and 0 not available or avail-
able not functioning. Use of sources of energy for cook-
ing i.e. electricity, kerosene oil, fire woods, gas and solar
were recorded as 1 “yes” or 0 “no”. Assets and sources of
energy for cooking were analyzed using principal compo-
nents analysis (PCA). The first component resulting from
the analysis was used to categorize households into four
approximate quintiles of wealth ranging from the 1st
poorest to the least poor 4th quintile.
The data was analyzed using SPSS version 17. Continu-
ous variables were summarized into mean and standard
deviation while categorical ones were summarized into
proportions. Chi- square test and multi nominal logistic
regression were applied to determine factors influencing
knowledge of causes of diarrhea. The dependent variables
were prevalence and knowledge on causes of diarrhea
while socio-demographics, WASH education, hand wash-
ing practices and observed sanitation were independentvariables. The level of statistical significance was set
at p < 0.05.
Diarrhea prevalence
Diarrhea was defined as the passage of three or more
loose or liquid stools per day [13]. To minimize recall
bias, Benjamini and his colleagues suggested that studies
should measure caregiver reported illness with a 7 day
recall [14]. We chose recording diarrhea during a 7-day
period to avoid information bias in diarrhea prevalence.
In most circumstances, applying a 7-day recall period
using point prevalence data may be the preferred choice
for measuring prevalence [15]. We calculated the preva-
lence of diarrhea as the percentage of children suffering
from diarrhea assessed during a 7-day period.
Ethical considerations
Ethical clearance to conduct the study was obtained from
the Medical Research Coordinating Committee (MRCC)
through National Institute for Medical Research (NIMR)
Secretariat in Tanzania. Permission to undertake the study
at the selected wards was obtained from the District and
local government authorities. The study respondents were
also asked for their consent and choose to participate vol-




Survey was conducted in 599 households in Panzuo and
Nyamato wards. Head of one household refused to par-
ticipate in the study. In a household mean number of
people were 6 and in total there were 3,197 individuals
living the surveyed households. Of those, 849 were chil-
dren below the age five years with mean age of 26.7 months
(SD = 15.2).
Majority of the household respondents (90%) were mar-
ried and peasants (83.6%) with mean age of 37.3 years
(SD = 12.6). Almost half of the respondents 295 (49.2%)
were also mothers/caretakers of under-fives. Over 60% of
all respondents were literate.
Prevalence of diarrhea among children below the age
5 years
Data for diarrhea among under-fives was collected from
818 children (96.3% response rate). Reasons for not hav-
ing diarrhea data for the 31 children under the age of
five include refusal (ten) and moving out of the study
village (twenty one).
The prevalence of diarrhea in children below the age of
five years as reported by heads of households was 6.1%.
Figure 1 depict the prevalence of diarrhea by age group.
The prevalence of diarrhea was greatest (p < 0.001) in














































Figure 2 Percentage distribution of under-fives by number of
days with illness.
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and over two-fifth of under-fives had diarrhea for 1.7 days
(Table 1). Percentage distribution of under-fives by diar-
rhea duration is depicted in Figure 2.
Reported hand washing practice
Although most of the respondents reported to wash their
hands after using the toilet (82.3%) and before eating
(91.5), use of communal pot 439 (73.3%), soap 534 (89.1%)
and water 562 (93.8%) to wash hand is very common. The
frequently mentioned reason for washing hand is to re-
move dirty (98.2%).
Knowledge on causes of diarrhea and water, sanitation and
hygiene (WASH) education
A total of 306 respondents (51.7%) were not aware of the
actual causes of diarrhea. Less than half of the respon-
dents 285 (48.3%) had comprehensive knowledge on
causes of diarrhea. Very few respondents knew that use of
communal pot to wash hands may lead to transmission of






Kibudi 8 9.5 10 84
Kibuyuni 2 3.0 3 67
Kilimahewa 13 14.1* 32 92
Mbulani 1 1.3 0 77
Mkiu 4 4.9 4 82
Mkuruwili 6 8.3 8 72
Mvuleni 4 4.4 4 90
Nyamatotipo 5 5.7 9 88
Nyatanga 2 2.7 3 75
Nyatunduru 5 5.5 11 91
Total 50 6.1 84 818
*Chi-square test: p < 0.05.one third of the respondents reported to have some water,
sanitation and hygiene (WASH) education. Kilimahewa
village had significantly less number of respondents
trained on WASH (Table 3). Association of knowledge
on causes of diarrhea with wealth index, water, sanitation
and hygiene is depicted in Table 4. High proportion of
respondents with comprehensive knowledge on causes
of diarrhea was in the 1st poorest quintile of the
wealth index.
Respondents in the 1st poorest quintile were more likely
to have comprehensive knowledge on causes of diarrhea
compared to respondents in the 4th least poor quintile.
Male respondents were two times more likely to have
comprehensive knowledge than female respondents. Re-
spondents with comprehensive knowledge on causes of
diarrhea were less likely to have poor hand-washing prac-
tice and less likely to have never received water, hygiene
and sanitation education (Table 5). Under-fives in age
group 12 – 17 months and those from households with
reported poor hand washing practice were more likely to
experience diarrhea episodes (Table 6).ves by village (seven days recall period)
rved children Diarrhea incidence rate














Table 2 Number and percent (%) of respondents with
correct knowledge on causes of diarrhea
Drinking unsafe water 474 (79.9)
Eating contaminated fruits and vegetables 183 (31.0)
Not washing hands after using the toilet 296 (50.1)
Eating without washing hands 262 (44.3)
Using communal dish/pot to wash hands 112 (19.0)
Not using toilet 219 (37.1)
Bottle feeding using unclean bottle 84 (14.2)
Comprehensive knowledge score 285 (48.3)
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Generally household respondents had inadequate know-
ledge on the causes of diarrhea. The knowledge of the
household respondents had significant relation with
their exposure to water, sanitation and hygiene educa-
tion as well as the wealth quintile. This low level of
knowledge had been noted in other studies in Ethiopia,
Nigeria and Tanzania [11,16-18]. The prevalence of diar-
rhea of 6.1% among under-fives in Mkuranga is similar
to that reported in India [19] but is lower than that re-
ported in the previous studies conducted in Tanzania
and elsewhere [20-23]. The lower levels of reported
prevalence of diarrhea among under-fives in this study
could be due to the fact we interviewed heads of house-
holds and not mothers or care takers of the under-fives.
The highest prevalence rates are reported for children
aged 12 – 17 months, with the peak at 18 – 23 months.
Similar trends have been reported in a study conducted
in Ethiopia [24]. In that age group one in five children
had diarrhea in the seven day period. After the second
birthday, the prevalence of diarrhea declines rapidly with








Kibudi 29 (49.2) 35 (63.6)
Kibuyuni 19 (32.2) 16 (27.1)
Kilimahewa 42 (70.0) 46 (76.7)
Mbulani 42 (70.0) 36 (60.0)
Mkiu 31 (51.7) 28 (46.7)
Mkuruwili 1 (1.7)* 15 (25.0)
Mvuleni 25 (41.7) 25 (41.7)
Nyamatotipo 28 (46.7) 10 (16.7)*
Nyatanga 53 (88.3) 32 (54.2)
Nyatunduru 54 (90.0) 42 (73.7)
All 324 (54.2) 285 (48.3)
Chi-square test; *p < 0.001.reported in 1991 and 2005 in Tanzania [22,23]. However,
the TDHS of 2004–05 reports a diarrhea prevalence rate
of 7 percent among infants less than six months of age
which is higher than the prevalence among infants less
than 6 months reported in the present study. The esti-
mated prevalence of diarrhea among children below the
age of five years in Mkuranga district, Coast region is
similar to the prevalence of diarrhea in Coast region re-
ported in 2010 Tanzania Demographic and Health survey
[7] and in Burkina Faso [25].
Duration of diarrhea ranged between one and seven
days. Over one third (38.1%) of under-fives had at least
one day with diarrhea. Similar findings have been reported
in under-fives from Pakistan [19]. Episode of diarrhea re-
ported in this study is higher than the incidence reported
in Mali, Mozambique, Kenya, India, Bangladeshi and
Pakistani but similar to Gambia [19]. The fact that both
male and female children were equally affected by diar-
rhea is in line with the findings of other studies [17]. Simi-
lar to what have been reported in a study conducted in
Bangladeshi [26], wealth index did not significantly associ-
ate with the risk of diarrhea in under-fives. However, re-
spondents in the 4th least poor quintile were more likely
to have comprehensive knowledge on causes of diarrhea.
Unlike the study conducted in Ethiopia [24], we did not
find any association between diarrhea occurrence and
number of under-fives in the household.
Contaminated hands are one of the most common modes
for transmitting human pathogens [27]. Poor hand washing
practices of the respondents associated with the occur-
rence of diarrhea. Under-fives from the household with re-
ported poor hand washing practice were more likely to
experience diarrhea. Unhygienic hand washing practice by
using a communal pot was found to be rampant in the









47 (81.0) 12 (20.0)
54 (93.1) 14 (23.7)
52 (88.1) 10 (16.7)*
53 (88.3) 13 (21.7)
44 (75.9) 17 (28.3)
32 (53.3) 24 (40.7)
55 (91.7) 34 (56.7)
31 (51.7)* 14 (23.3)
50 (83.3) 13 (21.7)
58 (96.7) 30 (50.0)
476 (80.3) 181 (30.3)
Table 4 Association of knowledge on causes of diarrhea with wealth index, water, hygiene and sanitation (Those with
comprehensive knowledge)
Wealth index Number (proportion expressed in %) Odd ratio (95% CI)
1st poorest quintile 117 (58.8)** 1
2nd poor quintile 56 (44.8) 0.56 (0.36 – 0.89)
3rd poor quintile 54 (41.4) 0.49 (0.31 – 0.78)
4th least poor quintile 58 (42.6) 0.52 (0.33 – 0.81)
Reported hand-washing practice
Poor practice 62 (22.7) 1
Good practice 223 (70.3)*** 8.56 (5.76 – 12.7)
Observed sanitation
Unsatisfactory 44 (37.4) 1
Satisfactory 241 (51.1)* 1.32 (0.81 – 2.15)
Water, hygiene and sanitation education (WASH)
No education 170 (41.7) 1
Some education 115 (63.5)*** 2.72 (1.78 – 4.15)
Chi-square test; *p < 0.05; **p < 0.001; ***p < 0.0001.
Table 6 Multiple logistic regression of factors influencing
prevalence of diarrhea in under-fives (these with diarrhea
(R2 = 0.171)
Variable* OR (95% CI)
Child age groups in months
<6 0.66 (0.07 – 6.31)
6 – 11 2.07 (0.54 – 0.92)
12 – 17 4.09 (1.34 – 12.49)
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creases the risk of diarrhea and it was fascinating to note
that only 19% of the respondents knew this fact. Respon-
dents with little knowledge on causes of diarrhea were
more likely to have poor hand-washing practice.
Water, sanitation, and hygiene (WASH) improvements
have the potential to reduce rates of diarrheal disease by
preventing exposure to infectious pathogens. Respondents
across all villages had less exposure to WASH education
which might have contributed to the inadequate know-
ledge on causes of diarrhea. Male respondents and thoseTable 5 Multiple logistic regression of factors influencing
knowledge on causes of diarrhea–respondents with
comprehensive knowledge (R2 = 0.445)
Variable* OR (95% CI)
Sex:
Male 1.99 (1.25 – 3.16)
Female 1
Wealth index
1st poorest quintile 1.82 (1.08 – 3.06)
2nd poor quintile 1.07 (0.59 – 1.98)
3rd poor quintile 0.89 (0.51 – 1.58)
4th least poor quintile 1
Reported hand-washing practice
Poor 0.11 (0.66 – 0.18)
Good 1
Water, hygiene and sanitation education (WASH)
No education 0.30 (1.8 – 0.49)
Some education 1
*Controlled for literacy, number of under-fives in the household, villages
and sanitation.
18 – 23 3.51 (0.71 – 17.47)
24 – 35 2.26 (0.66 – 7.72)
36 – 47 0.38 (0.07 – 2.08)
48 – 59 1
Village
Kibudi 0.35 (0.06 – 1.89)
Kibuyuni 0.75 (0.18 – 3.15)
Kilimahewa 1.17 (0.27 – 5.02)
Mbulani 0.19 (0.02 – 1.81)
Mkiu 0.34 (0.07 – 1.70)
Mkuruwili 0.21 (0.04 – 1.08)
Mvuleni 0.29 (0.06 – 1.52)
Nyatunduru 0.29 (0.04 – 2.06)
Nyatanga 0.86 (0.20 – 3.66)
Nyamatotipo 1
Reported hand-washing practice
Poor 2.67 (1.01 – 6.55)
Good 1
*Controlled for literacy, number of under-fives in the household, child sex,
respondent sex, sanitation, WASH education, Wealth index and respondents’
knowledge on causes of diarrhea.
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hensive knowledge on causes of diarrhea.
Validity of the presented results depends on the ability
of the respondents to correctly ascertain diarrhea and re-
call episodes that occurred a week prior to survey. Fur-
thermore, we interviewed heads of households who may
not be able to recall if a child had diarrhea in the last
seven days. Nevertheless, a study has shown that child
caregivers fail to recognize half of diarrhea episodes that
occur in their children [25]. Another limitation is that we
report results of a single survey which did not account for
seasonal differences in disease incidences. Therefore, the
reported prevalence and incidence of diarrhea may be
underestimated.
Conclusion
This study reported low prevalence of diarrhea among chil-
dren below the age of five years in Panzuo and Nyamato
wards of Mkuranga district. The most affected age group
being 12 – 17 months. Only one third of the respondents
have ever received some WASH education and this is
translated into inadequate knowledge on the causes of
diarrhea and poor hand washing practice for most of the
respondents. In turn reported poor hand washing practice
of respondents increased the risk of diarrhea in under-
fives. This indicates the need for provision of water, sanita-
tion and hygiene education.
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